suggested for overcoming them, will be briefly discussed in this article.
Establishing a Normal Range
Before this is done, the conventional method of obtaining the values themselves, on which our "normal range" will be based, deserves some attention. Suppose that it is desired to establish the normal range for a particular constituent of the blood. It seems obvious that the subjects chosen for investigation must be healthy persons who, as far as one can determine, have no condition associated with a disturbance of the particular constituent being measured. The analytical method employed must be well standardized and its accuracy controlled. Factors that often have to be taken into consideration are: sex, age, race, diet, diurnal and seasonal variations, and so on.
(The causes of normal variability in the concentrations of blood constituents have been reviewed by Wootton (1962) .) For Smith, 1951) (Fig. 2) , and in such cases the use of the mean and standard deviation to define the normal range is generally inappropriate and can lead to absurd figures (Henry, 1960) . One way of dealing with such data is to plot the number of subjects in each group against the logarithm of the value obtained (see Mainland, 1952; Bernstein and Weatherall, 1952) twofold range, log transformation will not greatly alter the shape of the distribution curve and will not as a rule be necessary.
A graphical method for determining whether or not a series of data fit the normal or lognormal distribution has been described (Moore, Cramer and Knowles, 1951).
Another way of calculating normal ranges, applicable to any type of distribution, i.e., whether normal or log-normal, is the "percentile" method. This method was first proposed by Thompson (1938) and subsequently studied more exhaustively by Wilks (1941 Wilks ( , 1942 . Its application to the calculation of normal limits in medicine has been described by Herrera (1958) (Pryce, 1960 (Moroney, 1953 Schneider (1960) and more recently by Williams (1962) , who cites examples to show how relatively narrow are the limits of variation in normal individuals with respect to plasma protein-bound iodine (Danowski, Hedenburg and Greenman, 1949) , serum cholesterol (Man and Gildea, 1937) , and platelet count (Brecher, Schneiderman and Cronkite, 1953) (Pryce, 1960; Wootton and Pryce, 1964) that normal ranges ought to be established on the basis of results obtained with patients rather than perfectly healthy July, 1965 persons. This approach is based on the assumptions that (1) patients are more representative of the parent population than are selected healthy subjects; (2) (Pryce, 1964 ; see also Wootton and Pryce, 1964) , the normal ranges being calculated with data obtained with patients. A similar approach has been made by Hoffmann and Waid (1964) .
The above is a somewhat simplified account, since in many cases more complicated operations with the data are necessary (Pryce, 1964 Whether or not one chooses to call the ranges obtained with patients "normal" is a matter for personal choice. The word has many connotations, as has often been remarked. The essential point, so far as the practical application of normal ranges is concerned, is that one needs to know the criteria by which the parent population were classified (Schneider, 1960) . This consideration applies no less to ranges established on the basis of laboratory data obtained with patients, than to the usually accepted ranges based on the investigation of supposedly healthy persons.
